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This invention relates to the manufacture of 

Blkall metal silicates and means therefor. More 
particularly,this invention relates tothe method 
and means forthe manufacture of alkali metal 
Sillcates wherein mixtures comprising siliceous 
material and an alkali metal compound are Sus 
pended in 8 mowing Stream of heated gas under 
the conditions necessary and for a period sufl 
cient for interaction to occur with the formation 
of alkali metal silicates. More specifically,this 
invention relates to the manufacture of sodium 
silicates and means therefor, Still,more spe 
cifically,this invention relatesto the method and 
means for the manufacture of sodium silicates 
wherein mixtures comprising siliceous material 
and a Sodium compound are Suspended in a mov? 
ing stream of heated gas under the conditions 
necessary and for a period suficient for interac 
tion to occur with the formation of sodium sili 
Cates. - - 

The many uses of the alkali metal silicates, Solutionsofwhichinwaterarecommonlyreferfed 
to as water glasseare too familiar to require ex 
p0Sition. These alkali metal silicates may be 
formed in a variety of ways,but only two meth 
ods 9f_preparation have achieved lasting com 
mercial Success,these being(a) the fusion of a 
mixture of alkall metal carbonate and a suitable 
Siliceous material at elevated temperatures,for 
example,2400°to 2700°F.,and(b)the fusion of 
a mixture of alkali metal sulfate,a suitable sill 
Ceous m8terial and a reducing agent,usually car 
bon,at elevated temperatures,for example,2000? 
to 2700° F. In commercial practice,the alkali 
metal oxide-silica ratios of the product range 
from Say 1:1 to 1:4.2 (mole basis),although 
Somewhat wider variations are possible should 
there be any demand for products outside the 
range quoted,One of the most common varieties 
of alkali metal silicates is a sodum silicate hav 
ing a sodium oxide-silica ratio of 1:3.4(mole 
basis) or 1:3.22 (weight basis),To manufac 
ture this material by the processes outlined,the 
following theoretical equations may be written: 

Nao.34sio+so+%co 
The above fusion reactions are usualy con 

ducted batchwiseinopen hearthregenerativetype 
furnaces,,but reverberatory furnaces may be 
used,Clay refractories are usually employed. 
The attack of the refractories bythe fusion mix 
ture is very Severe,this being especially true in 
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In both reactions,due to the large amount of 
silica in the fusion mixture,basic refractories are 
rapidly destroyed while the silica-alkali metal 
oxide equilibrium is such that siliceous refrac 
tories fail with almost equal rapidity. To over 
come these dificulties,in some installations,the 
refractories are cooled. While this cuts down 
refractory destruction to a considerable extent, 
it is obvious that this is accomplished ondy 
through an appreciable sacrifice in overall heat 
eConomy. - 

The alkalimetal silicatesprepared bythe meth 
ods described above are obtained in the form 
of large glassy lumps. Before use these are USu 
ally dissolved in water to form the water giaSSeS 
of commerce. The dissolying step is quite trou 
blesome. If an attempt is made to diSSolve these 
1umpsin water,the sodium oxide is preferentially 
removed from the solid,which as a result be? 
comes coated with an impervious iayer of hy? 
drated silica,which prevents or hinders further 
solution. The solid alkali metal silicate dissolves 
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rather rapidly in an aqueous solution of alkall 
metal silicate,but here extreme care must be 
taken or the solution and solid will unite and fli 
the dissolving vessel with a tough Solid that ls 
almostimpossible to remove. Usualiy,ln dissolv 
ing solid alkali metal silicates,a solution of alkall 
metal silicates is used. A portion of the Solution 
is withdrawn continuously or from time to time 
while an equivalent amount of water ls added to 
the dissolving Wessel,In this way Solution oCCurs 
in a liquid medium suficiently concentrated in 
solute to prevent hydrolysis of the solute but in 
Sufficiently concentrated in Solute to enable the 
Solution and solid to comblne to form a soid 
mBSSin the diSSolvingveSSel, 
One object of this invention is to provide an, 

improved process and means for the preparation 
of alkali metal silicates. A further object of this, 
invention is to provide a continuous process for 
the preparation of alkali metal Silicates and a 
Suitable apparatus therefor. Another object of 
this invention is to provide 8 proCeSS and means 
for the production of alkalimetal Silicates where 
in destruction of furnace refractories is at 8 
minimum,An additional object of this inven-, 
tion is to provide a process and means for the 
preparation of alkall metal silicates in such & 
physical form that solution of the product in 
water is facilitated Other objects of this in 
Vention will be evident from the description 
thereof included herein, 

Briefly stated,in the-present inyention,mix 
the alkali metal sulfate-sica-carbon process.55 tures of materials capabie of interacting at ele 
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vated temperatures,either of themselves of in 
the presence of a reducing agent,with the for 
mation of alkali metal silicates are suspended in 
a movingstream of heated gas for a period sufl 
cient for such?nteraction to occur. For exam 
ple,aggregates comprising an intimate mixture 
of alkali metal carbonate and a Suitable Siliceous 
material may be added to a moving Stream of 
highly heated gas and after the desired reaction 
has occurred the resulting particles of alkali met 
al silicate may be separated from the moving gas 
Stream by known means. 
prising an intimate mixture of alkali metal Sul? 
fate,a Suitable siliceous material and a reduclng 
agent may be added to 8 moving Stream of highly 
heated gas and after the desired reaction haST 
occurred the resulting particles of alkall metal 
silicate may be separated from the gas stream by 
known means. 
ducing action may be furnished by the heate 
gas Stream if desired, - 

In this last modification the re 
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For a better understanding of the instant in-· 
vention reference may be hadto the Single flgure, 
which is a diagrammatic representation,partly in 
Section and partly in elevation, of a Suitable ap-° 
paratus for Carrying out the process of this in 
vention? 
In Figure 1,numeral t designates a reactor 

suitable for the purposes of this invention. It 
will be observed that this reactortakes the form 
of an elongated conduit having,a Sinuous con 
formation,The exact form and conformation 
of the reactor are largely matters of choice; in 
the present instance the particular conformation 
Selected was choSen for the purpose of keeping 
the height of the reactorwithin reasonable limits. 
In the particular embodiment pictured,the re 
actor l is supplied with hot gases from hot gas 
producer2,which are introduced into.the reactor 
1 through line 3. Hot gas producer 2 is so con 
structedasto enable combustionto proceed there 
in at moderately elevated pressures,for example, 
pressures in the neighborhood of 45 pounds per 
square inch if desirable or necessary. - 

Solid reactants are held in hopper or bin *, 
which is most conveniently divided into an up 
per portion 5 and a lower portion 6,so arranged 
that when communication between 5 and 6 is 
closed 5 is open to the atmosphere,and when 5 
and 6 are in communication 5is clcsed to the at 
mosphere. This may be accomplished,for ev 
ample,by means of valves T and 8 mounted on 
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valve stem 9. Whenthese valves are lowered(as 
Shown in Figure i) communication between 5 
and 6 is established but 5 is closed to the atmos 
phere. When valves T and 8 are raised,commu 
nication between 5 and 6is cut of while 5is open 
to the atmosphere. By Such means with the 
valves in the radsed position it is possible to fill 
5 With Soid reactants without dangerof a blow 
back of gases from reactor 1 to the atmosphere. 
With the valves in the lowered position(shown 
in Figure 1),solid reactants in 5 may pass to 6, 
again without danger of blow back. Preferably, 
means are provided for heating the solid re 
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8ctBntsin bin of hopper 4,In Figure 1,this heat 
ing means takes the form of a tubular heat ex 
changer in 6. Solid reactants flow through the 
tubes 10 in this exchanger while the tubes them 
selves are surrounded by suitable heated fluid 
entering through line 11 and leaving through 
line 12? - - 

Solid reactants are moved from hopper or bin 4 
by means of Screw conveyor 13 or other similar 
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suitable device and are thereby conveyed to re- 75 
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actor 1. Byusinga properly designed Screw c0m 
veyor,it is not absolutely essential to divide bin 
or hopper 4 into upper and lower sections 5 and 
6.separated by valve 8. Properly designed screw 
conveyors are able to Seal against appreciable 
preSSure So that 13 acts to prevent blow backs 
from reactor l through hopper 4. However,aS 
a safety precaution,it is well to design hopper 
or bin 4 as described or in a Similar fashion. If 
desired,solid reactants may be discharged by 
-screw 13 into a Venturi throat 14 disposed in 
reactor 1. By this means Suspension of the Solid 
reactants in the gases entering through 3 is 
greatly facilitated. 
The suspension of solid reactants in the gase8 

entering-through line 3 passes through reactOr 
1 in which reaction occurs. The reaction prod 
ucts 1eaving reactor 1 are in a highly heated con 
dition and should be cooled appreciably·before 
being worked up. This may be accomplished by 
any suitable means,for example by Spraying 
water into thesuspension through line 15 or by 
passing the Suspension over coils 16 through 
which water is flowing or both. 
Reaction products are now Separated from the, 

partially cooled suspension,This separation is 
usually accomplished intwo stepS. A rough Sepa? 
ration occurs in the first,while the greater part 
of the remaining reaction products is removed in 
the second. Any Suitable Separation means may 
be employed. In Figure 1 the.use of a gravity 
separator and a cyclone Separator in Series is 
shown,but other separation means,for example 
Cottreil precipitators,may be used,In Figure 1, 
the partially cooled suspensionis shown passing 
togravityseparator tT through line 18. In grav 
ity separator fT,the velocity of the suspension ls 
much reduced and the direction of fow iS 
changed several times. Separated solids may be 
removed through lines 19. Partially separated 
suspension is sent from gravity separator 11 
through line 20 to cyclone Separator 21,where 
practically complete removal of Solid reaction 
products occurs,these being removed through 
line 22? The practically solid-free·gas leaves cyclone 
separator·24 through line 23 and paSSes to air 
preheater 24,1eaving through line 25. Part of 
the stream in line 23 may be diverted through 
ine 14 to preheat solid reactants as_previously? 
described. Air enters air preheater 24 through 
1ine 26 and leaves through line 27,passing to 
hot gasgenerator 2. If desired,this air may be 
under 1ow Superatmospheric preSSure,for ex 
ample up to 45 pounds per Square inch. ff de? 
sired ornecessary,a suitable amount of gaseous, 
1iquid or solid fuel may be introduced into the 
preheated air stream via line 28,this fuel then 
being partially or completely burned in hot gas 
producer 2. - 
As the suspension leaving reactor 1 contains 

appreciable sensible heat,it is advisable to re 
cover as much of this as poSSible in the form of 
useful work. This may be done in a number of 
WayS. For example,1arge 8mountS Of Steam may 
be generated in coil 16. AlS0,the hot gas may 
be used to drive a turbine,although it is pref 
erably used for this purpose only after the solids 
Suspended therein have been removed. As shoWn 
in Figure 1, part of the heat content of the ga8 
is recovered and used to preheat air While an 
other part is devoted to preheating the Solid 
reactants. 
Astemperature conditions are very severe in 
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hot gas producer 2 and reactor 1,these must be 
gonstructedwith thisinmind. It hasbeenfound 
that aninner layer of high grade refractory brick 
backed bytwo layers offire brick of highinsulat 
ingvalue,the whole being surroundedwithsheet 
Steel,Constitutes an economic and satisfactory 
meth0d for constructing hot gasgenerator 2 and 
reactor 1. Line f5 and coil 16 are preferably 
made from 18-8 or Similar high temperature 
alloy Steel. The remaining pa1ts of the appa 
ratus may be constructed from alloy steel or 
ordinary mild steel. 
While the reactor shown in Figure 1 consists, 

of an elongated conduit of sinuous form having, 
three legs in which the reactants first pass up 
Ward,then downward and then upward again, 
this particular Conformation is illustrative only 
and in n0 Way limits the Scope of the invention, 
The number of legs poSSessed by the reactor and 
the direction of fiow therein are immaterial. 
For example,instead of the reactor shown, 
equally Satisfactory results are obtained with re 
8ctors having One,two,four or more legs. Also, 
it iS not neceSSary to introduce the reactants into 
an aScending leg of the reactor,Reactants,if 
deSired,may be introduced into the upper por 
tion of a deScending leg and Such reactors may 
again have one or more legs. Also,while in 
Fgure 1 the reactoris shown disposed vertically, 
equally satisfactory results have been obtained 
using horizontal reactors or reactors with alter 
nating Vertical and horizontal legs. 
Figure 1 and the above,description relating 

thereto cover one embodiment of an apparatus 
Suitable for the present inVention. Further de- 3 
tails,including quantities,temp3ratures,rates 
and the like,as well as a few of the many pos 
sible modifications of the apparatus shown and 
described Will be outined in the five eXamplest 
folloW. - 

?rample 1 
Finely divided Siliceous material,for example, 

diatomaceous earth fiour,is made into a thick 
but uniform paste with a strong Solution of So 
dium carbonate. For each 100 pounds of sili? 
ceous material used about 52 pounds of sodium 
carbonate are employed. The paste is evapo 
rated to dryness,is crushed and charged to h0p 
per or bin 4 of a Semi-commercial unit Similar to 
that shown in Figure 1. A natural gas compris 
ing essentially methane is charged to the hot gas 
producer 2 through line 28 at a rate of about 16 
cubic feet per minute. In this modification 0f 
the general method for producing alkali metal 
silicates,the hot gas stream may be inert,oxidiz? 
ingorreducinginits action. For heateconony 
an inert hot gas stream is used;.that.is,the 
theoretical amount of air is added to hot gas 
producer2 throughline2T?The hydrocarbongas 
is burned in a suitable burner. Circulation is 
continued without the introduction of Solid re? 
actants until the whole system is brought up to 
temperature,at which time screw 13 is started 
andthe mixture of siliceous material and sodium 
carbonate is introduced into the reactor at & 
?ate of about 13.5poundsper minute. Conditions 
areso regulated that the temperature in Cyclone 
separator 2i is somewhat above 1000°?,while 
the temperature of the adrin line 2 and the Solid 
introducedinto reactor 4 issomewhat above 850° 
F,Asfar as can be measured,the temperature 
in reactor 4 varies between2400°F. and 2700°F, 
but 1ittle reliance can be placed on these deter? 
minations. Finely divided sodium slicates are 
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removed through ines 19 and 22at a total rate 
of almost 12 pounds per minute. The loss of so 
dium silicates is about 0.5pound per hour. The 
reactor empioyed had a cross Sectional area of 
One Square foot. 

ECample 2 

One hundred parts by weight offinely divided 
SliceOus matter,for example diatomaceousearth 
fiour,is made into a thick but uniform paste with 
a strong solution containing 70 parts by weight 
of sodium sulfate The resulting paste is dried 
8nd is crushed and mixed with about 24 parts by 
Weight of the petroleum fraction representing 
20% bottomsfrom Mid-Continent crude and hay 
ing an A. P. I. gravity of 17.6°. The resulting 
mixture is heated in an inert atmosphere to drive 
of all volatile matter and the dry product is 
Crushed and charged into hopper or bin 4 of an 
apparatus similar to that shown in Figure 1. 
A naturai gas comprising essentially methane is 
charged at a rate of 8 cubic feet per minute, 
through 1ine28,to thehot gasproducer2. Inthis 
modification of thegeneralmethodfor.producing 
alkali metal silicates,the hot gas stream may 
be inert Or reducing in its action. For heat 
economy it is advisable to operate using the 
theoretical amount of air providing that com 
bustion is perfect; otherwise a slight deficiency 
of air should be used to insure that the hot com 
bustion gases contain no oxygen. Air is added 
to hot gas producer 2 through ine 2T to burn 
the methane. Hot gas circulation is continued 
without introduction of solid reactants unti the 
whole system is brought up to reaction tempera 
ture,at which time screw 13 is started and the 
siliceous material-sodium sulfate-carbon mix? 
ture is introduced int0 the reactor at a rate Qf 
about 5 pounds per.minute. Temperatures are 
similar to those described in Example 1. Product 
is removed from Iines 19 and line 22 at 8 total 
rate of a little above 3.5 pounds per minute. 

Erampie 3 
In this example,as the hot gas is produced 

autogenously,hot gas producer ? is not required 
except perhaps initially when it is preferably 
used to bring the whole apparatus up t0 tempera? 
ture. ?f desired,a bypass between line 2f and 
ine 3 may be"constructed so as to short Circuit 
hot gas producer 2 whentemperature has been 
achieved. A mixture of siliceous material and 
soda ash is prepared as described in Example 1 
and,after drying,petroleum coke is 8dded at 8 
rate of 8 pounds per 100 pounds of Sihceous ma 
terial-sodium carbonate mixture,the whole then 
being mixed an@puverized and added to hopper 
orbin 4 of anamparatussimilarto that shown in 
Figure 1. The whole apparatus is brought up to 
temperature by burning fuel in hot gas producer 
2,foliowing which this isgradually discontinued, 
solid reactants being Simultaneously cut int0 re 
actor i bystarting screw 13 while preheated air 
is added to line 3 from 1ine 27,either directly 
by a byp8ss(not shown)or via hot gas producer 
2. Under settled conditions solid reactants are 
added to reactor 4 at a rate of about 15.5 pounds 
per minute while preheated air is added to line 
$ at a rate of 185 cubdc feet per minute,measured 
at standard conditions,Temperatures are simi 
1ar to those deséribed in ?xample 1. Alkali 
metal silicates are removed from lines i9 and 
ine*22 at a total rate of about 12.5 pounds per 
minute? 
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Again in this exampie the hot gas is produced 
autogenously,sothathotgasproducer2 of Figure 
1 is not required except perhaps lnitially when 
it lspreferably usedto bringthe whole apparatus 
up to temperature. If desired,8 bypass between 
1ine 2T and line 3 may be used to short Circuit 
hot gas producer 2^when temperAture has been 
achleved. A mixture of siliceous material and 
sodium sulfate is prepared in the proportions 
specified in Example 2. To 100 parts by welght 
of the dried mixture are added 12 pounds of car? 
bon,for example petroleum_coke,The whole 
is pulverized and charged to hopper or bin 4 of 
an apparatussimilar to that shown in Figure 1. 
The whoie apparatus is brought up to tempera? 
ture by burning fuel in hot gas producer2,fol 
1owingwhich thisis gradually dscontinued,sold 
reactants beingsimultaneously cut into reactor 1 
bystartingscrew 13 while preheated air is added 
to line3 from line 21 either directly by a bypass 
(not shown)or via hot gas producer 2. Under 
settled conditions,solid reactants are added to 
reactor 1 at a rate of about 6.35 pounds per 
minute while preheated air ls added to line 3 at 
a rate of about 100 cubic feet per minute,meas? 
ured at standard conditlons. Temperatures are 
slmilar to those described ln Example 1. Alkakli 
meta1silicates are removedfrom lines 19 and line 
22 at atotal rate of about 4.35 pounds per min 
ute? - 

Epample 5 
Amixture ofsliceous material and sodium sul 

fate is prepared in the proportions specified in 
Example 2,the dried and pulverized mixture be 
ing placed in bin or hopper 4 of an apparatus 
similar to that shown in Figure 1. Producer gas 
containing 25% carbon monoxide and half as 
much hydrogen is passed to hot gas producer 
2 by means of line 28 at a rate of 58 cubic feet 
per minute,measured at standard conditions. 
This producer gas is at a temperature of Some 
what above 850° F. and preferably has a low 
content of solids. Air ls introducedinto the hot 
gas producer through line 2T at a rate of 38 cubic 
feet per minute,measured at standard condl 
tions.,The combustion that takes place in 2 soon 
brings the whole apparatus up to temperature, 
at whichtimescrew 13 isstarted and the slliceous 
material-sodium sulfate mixture ls added to the 
reactor at a rate of about 4 pounds per minute. 
Product is removed from lines 19 and line 22 at 
a tota1 rate of 3 pounds per minute Tempera? 
tures are approximately as specified in Ex 
ample 1. - 
To summarize and recapitulate,five modifica? 

tions of the general method for the preparation 
of alkali meta1 silicates have been briefly de 
scribed in the foregoing examples.These modl 
fications may conveniently be divided lnto two 
general classes:(a)wherein the siliceous mate 
rialis mixed with an alkall metal compound Ca 
pable of reacting directlywith silceousmaterial, 
with the formation of alkali metal silicates,as 
exemplified by Examples 1 and3,and (b) where 
in thesilceous materlal ls mixed with an alkal 
meta1compound that first must be reduced prior 
to reacting with the siliceous material, with the 
formation of alkall metalsilicates,as exemplified 
by Examples 2,4,and 5,.In Example 1,8 mix? 
türe of siliceous material and sodum carbonate 
is suspended in a stream of highly heated gas 
fora time sufficient for the formation of Sodium 
slicateto occut. In Example 3,asimilar mixture 
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is incorporated with combustible matter and the 
whole is suspended in a moving stream of oxl 
dzing gas. The oxidation of the combustlble 
natter heats the whole to reactlon temperature 
andsodium silicates form,In Example 2,& mlx? 
ture of siliceous material,sodum sulfate and car? 
bon is suspended in a moving stream of highly 
heated inert gas. Under the existing tempera 
ture conditions the sodium sulfate ls reduced to 
the oxide,which in turn reacts with the sillceou? 
material to form sodium 8llicates. Example 4 
is stmilar except that an 9xidzing gas.s.em 
ployed together with suficlent carbon to both 
raise the whole to reaction temperature and re 
duce sodium sulfate to the oxide In Example 5, 
a mixture ofsiliceous material andsodium sulfate 
is suspended in a moving_stream of gas having 
reducing properties,which converts sodium sul 
fate to the oxide. , ??? 
Whilethe instantinvention has beenelucldated 

by means of a showing and a de8cription of an 
apparatus suitable for the accomplishment of 
the objectsthereof and bythe recitalof numerous 
examples of varlous modifications.thereof,it ls 
to be understood that this apparatus and these 
examples are illustrative only and are included 
for the purpose of famillarizing those skilled in 
the art to which the instant invention pertain? 
with the general scope thereof. Many modne? 
tions of the instant invention will readily oceur 
to thoseskilled in the art to which it pertains, 
While the use of Carbonaceou8 material com 

monly known aspetroleum coke or ol coke l8 de 
scribed in Examples 2,3 and 4,1t ls obvious that 
other suitable carbonaceous material may be 
used. Preferably such materlal should have @ 
1ow ash content. Other sultable materials forthe 
formation of carbonaceous matterin accord with 
the te8chings of Example82 and 4 includ@ mo 
1asses and coal tar pitches. Also,part or@l of 
the carbonaceous matter may be added to the, 
solid reactants in other forms and in other Wayg 
.than as described in thesetwo examples. For in 
stance,in Example 3,instead of proceeding &8 
described,8 silica-sodlum carbonate mixture may 
be prepared in the proportions outlined in Ex 
ample 1 and in the same orsimilar manner and 
this may be mixed with about 8pounds of carbon 
black,1ow ash coal,or the like-per 100 pounds of 
mixture,and the whole charged to hopper or 
bln 4,8imilarly,in Example 4,a slica-sodum 

,sulfate-carbon mixture may be made using the 
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proportons of Example 2,and to thts may be 
added about 10parts byweight of petroleum coke, 
carbon black,1ow ash coal,or the like per 100 
parts of the slica-sodium carbonate-carbon,and, 
the whole added,aftermixing,t?hopper orbin4. 
While diatomaceous earth h? been specifed 

as a siliceous materlal for use in the instant in 
vention,numerous equivalents,for example 
quartz,quartzite,sand,and the like,will readly 
occur to those familiar with the art. It is ad 
visable toemploythesilceous materialselectedin 
rather finely divided form,for example 40 mesh 
or less,to insure that the particles of alkall metal 
silicates formed are uniform in composltlon 
throughout. While sodium carbonate has been 
used in certain examples a8 illustrative of 8 m? 
terial eapable of reacting drectly with siliceoug 
material to form sodium silic8tes,many equiv? 
lents,such as sodium oxide,sodium peroxide,and 
sodium hydroxide,and salts capable of formlng 
one of these whenthermally decomposed,may be 
substituted therefor, Likewse equivalents for 
the sodium sulfate mentioned ln some example? 
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asillustrative of a compound that must be re 
duced prior to reaction with Siliceous.material 
Will ocCurto thOSeskiliedin theart. 
While in the examples Sodium compounds have 

been cited exclusively,other alkali metal com 
pounds may be Substituted,While at present no 
uses requiring lithium,caesium or rubidium 
Silicates are knOWn,in a few minor applications 
the USe Of p0t8SSium SilicateS is alm0St eSSential, 
forexample as bindersinthe manufacture of car 
bon arc electrodes when it is desired to eliminate 
the Strong S0dium lines,AlS0,Since potassium 
SiliCates efOreSCe tC a leSSer eXtent than SOdium 
SiliCates of COrreSp0nding CompOSition,the for 
mer are Commonly employed in Silicate paintS. 
In the examples the siliceous material and so 

dium Salt are S0 proportioned ast0give SiliCates 
having a SOdium OXide-SiliCa ratio Of 1:3.4,Cal 
culated on the mole basis,While this ratio is a 
Very CommOn one in Commercial Silicates,obvi 
Ously the inStant invention is not limited to the 
production of sicates of this ratio,this con 
stant ratio being emplCyed in the examples 
Simply to facilitate compariSOnS betWeen the Vari 
OUS prOCeSSeS. - 

The manifold advantages of the instant inven 
?iOn are obvious. In the frSt place,the process 
is continuous and a Simple apparatus is em 
ployed. The desired product is obtained in the 
form of fine solidified globules,which are 
brought into Solution With eXtreme eaSe,eSpe 
Cially after being pretreated in an atmOSphere 
of steam Furthermore,the life of the refrac 
tories employed is extremely long,due to the 
conducting of the reaction in the SuSpended 
phase,which reduces contact between reactants 
andrefractoriesto a minimum,Thelong refrac 
tOry life reSults in a twofold advantage,In the 
first place,furnace repairs and accordingly ap 
paratus Shut-downs are at a minimum and,Sec 
ondly, contamination of the final product with 
materials from the refractoriesis at a minimum. 
This results in a final product that dissolves 
eaSily and completely to form a clear Solution. 
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I Claim: 
1. In the manufacture of alkali metal Silicates, 

the stepsincluding,suspending particles compris 
ing aggregates of an alkali metal compound and 
a SiliceOuS material in a moving Stream of heated 
gas wherein said particles are subjected to re 
action conditions to efect the formation of 
molten particles of alkali metal Silicates,cooling 
the resulting suspension to solidify said particles 
0f alkali metal Silicates and Separating Said 
Solidified particles of alkali metal Silicates from 
Said gas stream. - 

2. In the manufacture of Sodium Silicates,the 
steps including,SuSpending particles comprising 
aggregates of S0dium Carbonate and Siliceous 
material in a moVing Stream of heated gas, 
Wherein Said particles are Subjected to reaction 
COnditionsto efect the formation of molten par. 
tiCles of 80dium SiliC3tes,C00ling the resulting 
SuSpension to Solidify Said particles Of Sodium 
Silicates and Separating Said·Solidified particles 
of Sodium Silicates from Said gas stream. 

3. In the manufacture ofsodium silicates,the 
Steps including,suspending particles Comprising, 
aggregates of SOdium SUlfate and a SiliCe0US ma 
terial in a moving Stream of heated gas Wherein 
Said particles are Subjected to reaction Condi 
tions to efect the formation of molten particles 
of sodium silicates,cooling the resulting suspen 
sion to solidfy said particles of sodium silicates 
and Separating Said partiCleS Of S0dium Silicates 
from Said gaS stream. 

4. The process of ciaim 2,wherein said moving 
Stream of gaS is brought to reaction temperature 
bythe combustion of carbonaceous materialinti 
mately mixed with Said aggregates comprising 
sodium carbonate and a siliceous material. * 

5. The process of claim 3,wherein said moving 
stream of gasis brought to reaction temperature 
bythe c0mbustion of Carbonaceous material inti 
mately mixed with said aggregates Comprising 
sodium sulfate and a silceous material. 
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